Sample Preparation: All types of Bacteriorhodopsin (bR) (Wild-type (WT) bR, Mutant (D96N), APO (WT-bR without retinal), lock retinal and reconstituted bR) were prepared in a carbonated buffer (5M in 50mM in sodium carbonate buffer) 1 . 10 µl of each type of bR with concentration of 1.1 OD were drop casted on two different magnetic substrates such as Ni(80%)-Fe(20%) having a thickness of 100 nm or a Ni(0.6 nm)-Au(1.2 nm)-Co(0.4 nm) multilayer of 40 nm thickness. Thereafter, the samples were kept inside the desiccator with continuous pumping at 10 -3 Torr for 24 hours. 
Semiconductor Nanoparticle (CdSe) Adsorption:
In order to form a monolayer of CdSe NPs, the different form of bR coated substrates were immersed in 0.5M CdSe NPs (diameter 6.6 to 7.2nm) (purchased from M K Nano, Canada) solution in anhydrous toluene (99.8%, Aldrich), for 3.5hours.
Thereafter, the samples were rinsed with toluene and subsequently sonicated for 20sec to remove the excess and weakly bound NPs and then dried with constant N 2 gas flow. AFM measurements were performed on drop-casted WT and APO-bR. Figure S2 shows that good surface coverage was obtained for all samples. Surface morphology of the bare gold and Polyalanine monolayer on Au was probed by atomic force microscopy (AFM) surface-analysis measurements (BioScope AFM, Veeco Metrology LLC, Santa Barbara, CA). Images were scanned using conducting AFM and the probe was Ptcoated Si with a Ti adhesion layer (Mikromasch, NSC36/Ti-Pt). Details about the measurement of conducting AFM have been described elsewhere 2 . Figure S3 : PL spectra of WT-bR at two different magnetic orientations. 
